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Enzymes for a variety of useful applications are required, but currently not known. Functional metagenomics 
and directed evolution promise access to such new catalysts, but the chances of finding them is low. Therefore 
high-throughput technologies are crucial to fight the odds. We have implemented workflows that allow screening 
of >10e6 clones and permit successful selections in picoliter water-in–oil emulsion droplets produced in 
microfluidic devices. While potentially faster, the vastness of sequence space (and the scarcity of ‘solutions’ in 
it) require strategies and rules for the identification and interconversion of enzymes. In this context 
‘promiscuous’ enzymes have prominent roles: these catalysts possess additional activities in addition to their 
native ones, challenging the textbook adage “one enzyme – one activity”, yet facilitating ‘on-the-spot’ utility for 
newly encountered challenges and also making future evolutionary transitions easier. Their molecular and 
mechanistic understanding may help us thus to chart routes towards new catalysts. Recent results of directed 
evolution, mechanistic investigation by kinetic and structural analysis and technology development are 
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